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)UPUNG STRUCTURE OF SEMICONDUCTOR LASER AND OPTICAL FIBER 

itract: 

>SE: To make it possible to easily work a spherically pointed fiber for 
g a laser beam and to reduce a cost by polishing the end of the 
fiber to a triangular prism or quadrangular or higher polygonal prisms 
: at the core part of the end face. 

1TUTION: The front end of the optical fiber 1a is rotated 90° each 
tate of inclining the optical fiber at a prescribed angle of a/2 from 
shing plane and is polished total four times, by which the front end 
>ptical fiber 1a is worked to the quadrangular prism shape. The front 
:he optical fiber 1b is otherwise rotated 20° each in the state of 
1 the optical fiber at a prescribed angle of a/2 from the polishing 
nd is polished total three times, by which the front end of the .^T* 
fiber 1b is worked to the triangular prism shape. The essential £E) 
nent is the polygonal prism shape peaking at the center of the core 
polish the front end at the number of times necessary for obtaining 
essary polygonal prism shape. A focal position is settable by the 
of the vertex of the triangular shape constituting the side faces of 
/gonal prism. The coupling structure having a shorter focal length 
ier NA is obtained as a is larger. 




STATUS 

f request for examination] 1 6.06.2000 

f sending the examiners decision of rejection] 1 8.09.2001 

f final disposal of application other than the 

3r's decision of rejection or application converted 

ition] 

f final disposal for application] 

: number] 

f registration] 

$r of appeal against examiner's decision of 
•n] 

f requesting appeal against examiners decision of 
•n] 

f extinction of right] 



Patent Office is not responsible for any 
3 caused by the use of this translation. 

ocument has been translated by computer. So the translation may not reflect the original precisely, 
shows the word which can not be translated, 
drawings, any words are not translated. 



S 



1] Joint structure of semiconductor laser and an optical fiber characterized by carrying out polish processing 
; into the shape of a multiple drill more than the triangular pyramid to which the optical fiber edge which ca 
lence of the aforementioned semiconductor laser beam makes the end-face core section a vertex in the joint 
5 of the semiconductor laser for combining a semiconductor laser beam with an optical fiber efficient, and a 
iber, or a square drill. 

2] Joint structure of a semiconductor laser and an optical fiber according to claim 1 characterized by expanc 
leter of the mode field of the aforementioned optical fiber edge. 
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LED DESCRIPTION 



d Description of the Invention] 

ial Application] this invention can be widely used for equipment, parts, etc. which make incidence connecti 
iconductor laser beam to an optical fiber like an optical fiber connector besides a semiconductor laser modu 
nprovement of the point sphere fiber used for connection with the semiconductor laser mainly used for the 1 
n an optical-communication network. 

Dtion of the Prior Art] Although it can carry out to connection between semiconductor laser and an optical f 
a lens conventionally, combination which used optical fiber 2a (point sphere fiber) processed focusing on t 
:tion at a nose of cam in the shape of radius R (R= 10-30 micrometers) as shown in drawing 5 (a) and (a)' hi 
:n performed. Since direct connection of lens loess was possible and it constituted in small especially in 
ation of a point sphere fiber, although it had been used abundantly, doubling and moving an end face to 
re by the grinding tool in the manufacture method, there is the need of processing it spherically precisely us 
e in which three to 4 five axis control is possible, large-scale equipment and large-scale time, and time and 
quired, and this became expensive. However, although there is the technique of acquiring the same effect b; 
ing the end face of optical fiber 2b in the shape of a cone as shown in drawing 5 (b) and (by recently, there 
grinding rotating an optical fiber similarly at the time of processing, and it cannot be said that it resulted in 
i of a trouble completely. 

n(s) to be Solved by the Invention] Since there is the need of performing precision processing of rotating ( 
fiber or a cutting tool when a technical problem is summarized above, equipment is large-scale, requires tin 
e and effort, and will become expensive as parts. 

[2) The above-mentioned spherical-surface processing is difficult to be easy to produce processing distortio 
rive-grain striation, and to manufacture with the sufficient yield. 

for Solving the Problem] this invention is made in order to solve the above-mentioned trouble, it offers ch< 
ent and the parts which make an optical fiber make incidence connection of the semiconductor laser beam 1 
jment of a point sphere fiber, and carried out polish processing of the optical fiber edge as for which a 
lductor laser beam carries out incidence for the reason at the shape of a multiple drill more than the triangu 
1 which makes the end- face core section a vertex, or a square drill. 

Moreover, efficient connection was enabled by expanding the diameter of the mode field of the optical fibe 

)n] A focal position can be set up at an angle of [ alpha ] the vertex of three square shapes which constitute 
the multiple drill formed at the nose of cam of an optical fiber. 

ile] Drawing 1 is what showed the optical fiber used for this invention, an angle is attached, an optical fibe] 
ground superficially, and it realizes by having processed it in order in the shape of a multiple drill. 
Drawing. 1 (a) and (a)' is the optical fiber front view and the optical fiber side elevation into which the nose 
optical fiber la was processed in the shape of 4 pyramids. In this case, where optical fiber la is leaned 
rmined angle alpha / 2 from a polished surface, it rotates by a unit of 90 degrees, and the apical surface is £ 
k f a tim*s Drawinp 1 (h\ and fbY is the ontical fiber front view and the optical fiber side elevation into whi 



redetermined angle alpha / 2 similarly, it rotates by a unit of 120 degrees, and the apical surface is ground a 
3 times. 

ATiat is necessary is to be the multiple drill which makes a core center a vertex in short, and just to carry oul 
recessing the number of times required to acquire the shape of a required multiple drill, 
rhus, if a multiple drill is formed, a focal position can be set up with the angle alpha of the vertex of the sha 
5 shapes which constitutes the side .of a multiple drill, a focal distance will be so short that alpha is large, an< 
ome large. 

dpha is defined by the following formula (several 1). 
1 : alpha=2tan-l (D/2L) 

set as a suitable value according to a service condition. 

\lthough the conventional processing had the need of processing an optical fiber nose of cam into the spher 
rotating an optical fiber, according to this invention, the need does not exist, if the vertex angle alpha of thi 
;hapes is decided, a polish angle will be set up based on this angle alpha, an optical fiber will be fixed and p 
ill end the 1st page, the predetermined angle by the multiple drill based on an angle alpha for an optical fib< 
rotated on a fiber optical axis, and the 2nd page will be ground. It is producible when only the number base< 
ile drill repeats such a process. Namely, the stages which perform complicated operation are unnecessary ar 
ust have the barrel-polishing board and a fiber fixture (rotation is possible). 

Drawing 2 is drawing showing the production method of the fiber lens by this invention, and carries out pol 
jig of the end face of an optical fiber 3 with the polish sheet 4 of the barrel-polishing board 7 covered with 
r hich contained fixation and the polish grain at a certain angle. After grinding a required portion, carry out 
■mined angle rotation (in the case of a four-sided pyramid 90 degrees) of the fiber with a fixture 5, the polis 
is made to contact again, and it grinds. By repeating and performing it, an end face is processible in the sha 
de drill. 

n the fiber lens by this invention, drawing 3 is an example at the time of making the diameter of the mode 1 
ber-lens end-face section expand, in this case, is what expanded the diameter of the mode field of an incide 
5 by 2 to 3 times at the time of the usual single mode propagation, and is obtained by diffusing the dopant fi 
^e-index increase locally included in heating and the core 1 1 before and after 1500 degrees C in the portion 
Thereby, in connection with the point light source, a precision required for alignment can be eased. 
Dra win g 4 is an example at the time of applying point sphere fiber 1 a by this invention to a fiber array, and 
^ture two or more point sphere fiber la by carrying out fixed mounting to the V groove substrate 10. It is 
>le to connection with two or more carrier light emitting devices. 

of the Invention] Thus, according to this invention, there are the following outstanding advantages. 
Since the point sphere fiber which combines a laser beam as compared with the former can be processed ea 
be made easy in short time processing with the usual grinder and a simple fixture, there are few man days, 
high, and sharp price reduction can be performed as compared with the usual point sphere fiber etc. 
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